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Trimethyl phosphite (34) is not compatible 
with Groups 1 and 4. 

1,3,5-Trioxane (41) is not compatible with 
Group 1 (non-oxidizing mineral acids) and 
Group 4 (Organic acids). 

Vinyl neodecanoate (13) is not compatible 
with Group 5, Caustics. 

APPENDIX II TO PART 150—EXPLANATION 
OF FIGURE 1 

Definition of a hazardous reaction— As a 
first approximation, a mixture of two car-
goes is considered hazardous when, under 
specified condition, the temperature rise of 
the mixture exceeds 25 °C or a gas is evolved. 
It is possible for the reaction of two cargoes 
to produce a product that is significantly 
more flammable or toxic than the original 
cargoes even though the reaction is non-haz-
ardous from temperature or pressure consid-
erations, although no examples of such a re-
action are known at this time. 

Chart format— There are different degrees 
of reactivity among the various cargoes. 
Many of them are relatively non-reactive: 
For example, aromatic hydrocarbons or 
paraffins. Others will form hazardous com-
binations with many groups: For example, 
the inorganic acids. 

The cargo groups in the compatibility 
chart are separated into two categories: 1 
through 22 are ‘‘Reactive Groups’’ and 30 
through 43 are ‘‘Cargo Groups’’. Left unas-
signed and available for future expansion are 
groups 23 through 29 and those past 43. Reac-
tive Groups contain products which are 
chemically the most reactive; dangerous 
combinations may result between members 
of different Reactive Groups and between 
members of Reactive Groups and Cargo 
Groups. Products assigned to Cargo Groups, 
however, are much less reactive; dangerous 
combinations involving these can be formed 
only with members of certain Reactive 
Groups. Cargo Groups do not react hazard-
ously with one another. 

Using the Compatibility Chart— The fol-
lowing procedure explains how the compat-
ibility chart should be used to find compat-
ibility information: 

(1) Determine the group numbers of the 
two cargoes by referring to the alphabetical 
listing of cargoes and the corresponding 
groups (Table I). Many cargoes are listed 
under their parent names; unless otherwise 
indicated, isomers or mixtures of isomers of 
a particular cargo are assigned to the same 
group. For example, to find the group num-
ber for Isobutyl Alcohol, look under the par-
ent name Butyl Alcohol. Similarly, the 
group number for para-Xylene is found under 
the entry Xylene. If a cargo cannot be found 
in this listing, contact the Coast Guard for a 
group determination (see § 150.140). 

(2) If both group numbers are between 30 
and 43 inclusive, the products are compatible 
and the chart need not be used. 

(3) If both group numbers do not fall be-
tween 30 and 43 inclusive, locate one of the 
numbers on the left of the chart (Cargo 
Groups) and the other across the top (Reac-
tive Groups). (Note that if a group number is 
between 30 and 43, it can only be found on 
the left side of the chart.) The box formed by 
the intersection of the column and row con-
taining the two numbers will contain one of 
the following: 

(a) Blank—The two cargoes are compat-
ible. 

(b) ‘‘X’’—The two cargoes are not compat-
ible. 
(Note that reactivity may vary among the 
group members. Refer to Table I or Table II 
to find whether the products in question are 
referenced by a footnote which indicates 
that exceptions exist and are listed in Ap-
pendix I. Unless the combination is specifi-
cally mentioned in Appendix I, it is compat-
ible.) 

EXAMPLES 

Combination Groups Compatible 

Butyraldehyde/Acetic Acid ................. 19/4 Yes. 
Allyl Alcohol/Toluene Diisocyanate ... 15/12 No. 
Decene/Ethyl Benzene ...................... 30/32 Yes. 
Ethanolamine/Acetone ...................... 8/18 Yes. 
Ammonia/Dimethylformamide ........... 6/10 No. 

[CGD 75–59, 45 FR 70263, Oct. 23, 1980, as 
amended by CGD 83–047, 50 FR 33046, Aug. 16, 
1985] 

APPENDIX III TO PART 150—TESTING 
PROCEDURES FOR DETERMINING EX-
CEPTIONS TO THE CHART 

EXPERIMENTAL PROCEDURE FOR EVALUATING 
BINARY CHEMICAL REACTIVITY 

General safety precautions—Chemical reac-
tivity tests have, by their nature, serious po-
tential for injuring the experimenter or de-
stroying equipment. The experimenter 
should 1) have knowledge of the magnitude 
of the reactivity to be expected, 2) use ade-
quate facilities and protective equipment to 
prevent injury from splatter of materials or 
release of fumes, and 3) start on a small scale 
so that unexpected reactions can be safely 
contained. All tests should be performed in a 
well-ventilated laboratory hood provided 
with shields. 

Testing chemicals other than liquids—The 
procedure outlined below was developed for 
chemicals which are liquids at ambient tem-
peratures. If one or both chemicals are nor-
mally shipped at elevated temperatures, the 
same procedure may be followed except the 
chemicals are tested at their respective ship-
ping temperatures and the oil bath in Step 3 
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is maintained at a level 25 °C above the high-
er temperature. This information is then in-
dicated on the data sheet. If one of the 
chemicals is a gas at ambient temperatures, 
consult the Coast Guard for additional in-
structions before proceeding with the com-
patibility test. 

Step 1 

Objective—To determine if the test chemi-
cals react violently and present a safety haz-
ard in further tests. 

Procedure—Place 0.5ml of one (A) of the 
test chemicals in a 25×150mm test tube. 
Clamp the test tube to a stand behind a safe-
ty shield (in a hood). Carefully add from a 
dropper 0.5ml of the other substance (B). 
Shake to induce mixing. If no immediate re-
action occurs, retain the mixture for at least 
10 minutes to check for a delayed reaction. 

Results—If a violent reaction occurs, such 
as sputtering, boiling of reactants or release 
of fumes, record the results on the Data 
Sheet (appendix IV) and do not proceed to 
Step 2. If no reaction or a minor reaction oc-
curs, proceed to Step 2. 

Step 2 

Objective—To determine the heat of reac-
tion of two chemicals on mixing under speci-
fied conditions. 

Procedure—These separate mixes of the 
proposed binary combination will be tested. 
These are 2 ml : 18 ml, 10 ml : 10 ml, and 18 
ml : 2 ml, respectively, to result in a final 
mixture of about 20 ml in each case. 

A reference-junctioned thermocouple is 
prepared by inserting two lengths of 20 gauge 
or finer iron-constantan or chromelalumel 
duplex thermocouple wire into glass capilary 
sheaths. The common wire of each probe is 
joined, while the other wire of each is con-
nected to a strip-chart recorder. The thermo-
couple probe which produces a negative pen 
deflection upon warming is the reference 
junction and is placed in a test tube of water 
at ambient laboratory temperature. The 
other probe is placed near the bottom of a 
Dewar flask of about 300ml capacity, such 
that the thermocouple will be below the sur-
face of the test mixture. The Dewar flask is 
equipped with a magnetic stirrer having a 
stirring bar coated with an inert material 
such as a flourinated hydrocarbon. 

Start the temperature recorder and stirrer. 
Deliver the test chemicals to the Dewar 
Flask simultaneously from separate grad-
uated syringes. If an exothermic reaction oc-
curs, continue the test until the maximum 
temperature is reached and begins to sub-
side. If no apparent reaction occurs, continue 

the test for at least 30 minutes to check for 
a delayed reaction. Stop agitation and ob-
serve the mixture at five-minute intervals to 
determine if the mixture is miscible, if gases 
are evolved, or if other visible changes occur. 
In the interest of safety, a mirror can be 
used for these observations. Repeat the 
above test for the other mixture combina-
tions. 

Results—Record the results in the appro-
priate places on the Data Sheet. If no reac-
tion occurs or if the temperature rise is less 
than 25 °C, proceed to Step 3. If the observed 
temperature rise exceeds 25 °C or gases are 
evolved, do not proceed to Step 3. 

Step 3 

Objective—To determine if exothermic re-
actions occur at temperatures up to 50 °C. 

Procedure—If a non-hazardous reaction oc-
curred in Step 2, the ratio of chemicals 
which resulted in the greatest temperature 
rise will be tested. Fresh chemicals will be 
used with a total volume for this test of 
about 10ml (a ratio of 1ml:9ml, 5ml:5ml, or 
9ml:1ml). If no reaction was observed in Step 
2, use a ratio of 5ml:5ml. Using the thermo-
couple prepared for Step 2, insert the ref-
erence probe into a 25×150mm test tube con-
taining 10ml of water. Place the other probe 
into an empty test tube. Start the tempera-
ture recorder and add the two chemicals of 
the combination, one at a time, to the empty 
test tube. Lower the two test tubes into an 
oil bath maintained at 50 ±2 °C. Hold the 
samples in the oil bath until the maximum 
temperature differential is recorded, and in 
all cases at least 15 minutes. Observe the 
test mixture to determine if gases are 
evolved or if other visible changes occur. 
Follow prescribed safety precautions. 

Results—Record the maximum differential 
temperature measured, the time required to 
reach this temperature, and any other obser-
vations in the proper space on the Data 
Sheet. 

Send a copy of the Data Sheet for each bi-
nary chemical mixture tested to: Com-
mandant (CG–ENG–5), Attn: Hazardous Ma-
terials Division, U.S. Coast Guard Stop 7509, 
2703 Martin Luther King Jr. Avenue SE., 
Washington, DC 20593–7509. 

[CGD 75–59, 45 FR 70263, Oct. 23, 1980, as 
amended by CGD 82–063b, 48 FR 4782, Feb. 3, 
1983; CGD 83–047, 50 FR 33046, Aug. 16, 1985; 
CGD 88–070, 53 FR 34535, Sept. 7, 19885; CGD 
96–041, 61 FR 50731, Sept. 27, 1996; USCG–2012– 
0832, 77 FR 59783, Oct. 1, 2012; USCG–2013–0671, 
78 FR 60155, Sept. 30, 2013] 
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